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The  sex  chromatin  body  is  an  oval  or  round 
chromatin  mass  approximately  1  micron  in 
diameter  lying  against  the  inner  portion  of  the 
nuclear membrane.  In human  tissue it is present 
in about  20  to  40  per cent of female cells  and  is 
absent in male cells. The sex chromatin of somatic 
interphase nuclei is thought to  be derived from a 
portion of a  single heteropyknotic X  chromosome 
(1,  2).  Lima-de-Faria  (4)  has  demonstrated 
asynchrony in DNA synthesis of the chromosomes 
of Melanoplus  differentialis and Secale cereale with the 
duplication  of  heterochromatin  occurring  later 
than euchromatin. The two X  chromosomes of the 
normal  female  Chinese  hamster  differ  morpho- 
logically  and  in  their  pattern  of  DNA  synthesis 
in vitro (6-8).  Taylor (6) found that the short arm 
of one X  chromosome was duplicated  during the 
first half of the period  of DNA synthesis, whereas 
the long arm and the entire other X  chromosome 
replicated  during  the  last  portion  of  the  DNA 
synthesis period.  Morishima et el.  (5) showed that 
in  human  leukocytes  grown  in  culture  a  late 
replicating  X  chromosome  was  found  in  normal 
female  subjects.  The  late  replicating  X  chromo- 
some  was  not found  in  cells  cultured  from  three 
normal  males.  These  authors  presented  evidence 
that it is the late replicating X  chromosome  that 
produces  the  sex  chromatin  body  of  interphase 
nuclei. 
The  present  study  was  undertaken  to  demon- 
strate asynchrony of DNA synthesis within normal 
human interphase nuclei with particular reference 
to the sex chromatin. 
MATERIAL  AND  METHODS 
A segment of peritoneum was obtained from a normal 
female who was being operated upon for repair of a 
hernia.  The  culture  method  was  similar  to  that 
described  by  Harnden  for  skin  (3).  Explants  were 
grown in chick plasma~chick embryo extract clots on 
coverslides in Leighton tubes. The medium used was 
mixture  199  (Microbiological  Associates)-chick 
embryo extract-human AB serum  (3:1:1).  Growth 
commenced within 2 days. On the 6th day of culture, 
when  there  was  abundant  growth  of  rapidly  pro- 
liferating  fibroblasts,  tritiated  thymidine  (New 
England  Nuclear;  2  c/mM,  2  microcuries/ml)  was 
added  to  each tube.  Half the  tubes were  incubated 
with  labeled  thymidine  for  30  minutes  and  the 
remainder for l  hour. The cells were then fixed with 
methyl  alcohol-acetic  acid  (3:1)  and  stained  by 
the Feulgen procedure.  The stained coverslides were 
mounted with "HSR" on slides with the cells on the 
outer exposed surface. Stripping film (Kodak AR-10) 
was  applied.  After  3  weeks'  exposure  the  film  was 
developed in D-19 for 6  minutes at  19°C,  rinsed in 
water,  placed  in  Kodak  rapid  fixer  for  6  to  10 
minutes, and then in hypo clearing  agent for 2  to  5 
minutes, followed by washing in water for 10 minutes. 
The slides were then air-dried. 
In  this  type  of  study  we  have  found  meso- 
thelium to be superior to other tissue because of the 
ease in obtaining good  growth in culture and  the 
high quality of the chromatin bodies present. 
Chromatin  bodies  were  present in  26  per  cent 
of  nuclei  obtained  from  scraping  the  fresh  peri- 
toneum,  and  in  36  per  cent  of  peritoneal  cells 
cultured  for  6  days.  The  latter  were  examined 
before applying the stripping film. A  buccal smear 
obtained  from  the  same  subject  showed  sex 
chromatin in  36  per cent of cells.  All slides were 
stained  by  the  Feulgen  method.  Chromosome 
studies  of  additional  peritoneal  cells  grown  in 
culture  revealed  a  normal female karyotype. 
RESULTS 
There were 31  mitotic figures per  1000  cells,  and 
none of these was labeled. The data obtained from 
examination  of  the  interphase  nuclei  are  sum- 
marized  in Table  I.  A  total  of 36  nuclei  showed 
an  area at  the periphery where  there was  a  con- 
centration  of  grains  with  comparatively  little 
labeling elsewhere  in  the  nucleus  (Figs.  1  to  6). 
In one cell  (Fig.  7)  the sex chromatin was clearly 
seen  with  two  overlying  grains  and  very  little 
labeling  elsewhere.  In  this  particular  cell  it  is 
possible that these may be background grains.  In 
none of the other nuclei that showed a  peripheral 
focus of labeling was the sex chromatin definitely 
seen.  The  heavy  concentration of grains  made  it 
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No. of nuclei  Percentage of nuclei 
Length  showing localized  with localized area 
of exposure  No. of unlabeled  No.  of diffusely  area of labeling  of labeling at  Total cells 
to Hs-thymidine  nuclei  labeled nuclei  at periphery  periphery  counted 
30 min.  2705  286  9  3.2  3000 
1 hr.  3091  882  27  3.1  4000 
difficult  to  determine  whether  an  underlying 
chromatin body was present.  In many nuclei with 
a  peripheral focus of labeling the labeled zone in- 
volved an area up to 4  or 5  microns in maximum 
dimension. These areas of labeling, however, were 
in the region where the sex chromatin body would 
be seen when present. 
A few nuclei were found to have heavily labeled 
heteropyknotic areas that were not in  the  periph- 
ery  (Figs.  10  a  and  10  b).  There  were  many 
nuclei in which an unlabeled chromatin body was 
present  with  a  variable  amount  of labeling else- 
where  in  the  nucleus.  Five  nuclei were  found  to 
have  considerable  labeling  except  for  the  region 
of the sex chromatin  (Figs.  8  and  9).  These  cells 
presumably were in the first portion of the period 
of  DNA  synthesis  before  replication  of  hetero- 
chromatin. 
DISCUSSION 
Morishima  and  coworkers  (5)  observed  that  the 
late replicating X  chromosome was found near the 
periphery of the metaphase plate more often than 
should occur by chance and  that this positioning 
was consistent with the peripheral location of sex 
chromatin in  the  interphase nucleus.  Taylor  (6), 
in  his  study  of  asynchronous  duplication  of  the 
chromosomes  of  the  Chinese  hamster,  observed 
that  there  was  a  small  percentage  of interphase 
cells  with  grains  over  only  small  areas  of  the 
nucleus,  and  that  the  pattern  of  the  grains  fre- 
quently  corresponded  in  shape  and  size  to  the 
heterochromatic  parts  of  the X  and  Y  chromo- 
somes known  to  be duplicated  late.  The  findings 
in  the  present study  are  compatible with specific 
labeling  of heterochromatin  in  interphase  nuclei 
corresponding to at least a portion of an X  chromo- 
some and possibly to an entire X  chromosome in 
some  nuclei.  The  data  obtained  are  comple- 
mentary to  the evidence of Morishima et  al.  that 
the sex chromatin is formed by a  portion of a  late 
replicating X  chromosome. 
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B  R  I  E  F  N  O  T  E  S  391 Figs. 1, 2, 9, and 4 to 7 are all at the same magnification. 
Figs. 3 and 8 are at the same magnification. 
Figs. 10 a  and  10 b are at the same magnification. 
FIGURES 1 TO 6 
Localized  labeling  with  tritiated  thymidine  at  periphery  of nucleus,  presumably  in 
region of sex ehromatin. In Fig. 6 the peripheral region of labeling is indicated by  an 
arrow. 
FIGURE 7 
Sex chromatin body  (arrow)  with two grains overlying it. There are  only four other 
grains over the nucleus. The possibility that these grains represent background cannot 
be excluded. 
FIGURES 8 AND 9 
Diffuse labcfing with unlabeled sex chromatin body (arrow). 
FmU]~E 10 a 
Specific labeling of heteropyknotic areas in central portion of nucleus. 
FIGURE 10 b 
Same nucleus as in Fig.  10 a, showing heteropyknotic areas with grains out of focus. 
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